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Abstract: The present study is aimed at evaluating the efficacy of an introductory mini tennis programme as a therapeutic 
aid in the psychosocial rehabilitation of participants affected by mild/moderate intellectual disability in semi-residential 
care.  
Two groups (N=12) of participants diagnosed with intellectual disability, one of which followed the mini tennis rehabilita-
tion programme, were compared at time t0, t1 (after 2 months) and t2 (after 6 months).  
Psychopathological status was assessed by means of the Italian version of the Assessment and Information Rating Profile 
(AIRP). Motor coordination, lateral dominance and body scheme were assessed by means of structured tools.  
Psychopathological total scores showed a statistically significant decrease in the experimental group in comparison with 
the control group. A statistical decrease in the group with the mini tennis rehabilitation programme was found also in the 
anxiety sub-scale while the sub-scales schizophrenia, depression, adjustment disorder, personality problems, somatoform 
disorders and psychosexual disorders did not reach any statistical difference between groups. 
A statistically significant increase in the visuo manual coordination was highlighted in the experimental versus the control 
group. No statistically significant differences were reported with regard to general movement skills, dynamic balance and 
coordination.  
In spite of the limitations of this study, the results obtained are encouraging and suggest the potential efficacy of mini ten-
nis as an auxiliary aid in rehabilitation programmes, particularly to improve visuo manual coordination skills and to boost 
the patient/participants' self esteem. These findings warrant confirmation by further research studies.  
Keywords: Intellectual disability, mini tennis, anxiety disorders, motor disabilities, rehabilitation, Assessment and Information 
Rating Profile (AIRP)  
INTRODUCTION 
The present study is aimed at evaluating the efficacy of 
an introductory mini tennis programme as a therapeutic aid 
in the psychosocial rehabilitation of participants affected by 
mild-moderate intellectual disability (ID) in semi-residential 
care.  
The initial hypothesis was that the introduction of a struc-
tured activity of pre-competitive sport training, within a 
complex psychosocial rehabilitative plan, could have exerted 
a positive influence on:  
1.   Psychomotor parameters related to paresis and coordina-
tion problems which often accompany intellectual dis-
ability, by integrating the personalised psychomotor 
treatment plan devised in the rehabilitative protocol; 
participants in care often show problems of stabilisation 
in laterality and crossed laterality; the attainable goal 
was to achieve, through practising sport, a stabilisation 
of laterality so as to improve awareness of spatial no-
tions [1, 2]. 
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2.   Psychosocial skills by providing a stimulus towards so-
cialisation and improving self-esteem. [3-5]. An oppor-
tunity such as that provided by the mini tennis pro-
gramme could accordingly elicit an improvement in 
their social relationships and support their motivation; 
the latter may indeed influence and sustain the entire re-
habilitative project thus improving patient/participants’ 
spatial skills. Moreover sport activity increases mood 
and physical quality of life [6].  
METHODOLOGY  
Setting 
The study was carried out in three “semi-residential - 
daily rehabilitation centres” in which people whit ID stay for 
6 hours (from 8AM to 2PM) six days each week attending 
occupational / rehabilitation programs including occupa-
tional therapy (carpentry, earthenware, needled), sport activi-
ties (only soccer before mini tennis introduction) and physio-
therapy (when needed). A total of 82 people with ID was in 
charge at the three centres at the time of the study. 
Study Design and Sample  
The study is a clinical controlled not randomised trial. 
Two groups of 12 participants each (experimental and con-
trol group), were selected for the study.  158     Clinical Practice & Epidemiology in Mental Health, 2011, Volume 7  Hardoy et al. 
Inclusion criteria were: 
ID mild - moderate measured with Wechsler Adult Intel-
ligence Revised in the Italian version [7]. 
Both sex, aged 18-40. 
Manifest interest / agreement to take part in the physical 
activities. 
Exclusion criteria were: 
Any contraindications to physical activity. 
Diagnosis of severe neurological and orthopedic   
disorders at the time of the study (Multiple Sclerosis, Rheu-
matoid Arthritis, Amyotrophic Lateral Sclerosis, Stroke, 
radicular or medullar compression, joint fractures, joint sur-
gery, acquired limitations of joint movement). 
The two groups were divided according to whether or not 
participants preferred to be enrolled in the introductory struc-
tured programme of mini tennis (experimental group) or 
playing football (soccer in USA) games (without rigid rules). 
The football games were played at the same time that the 
other group was receiving the mini tennis course.  
Study sample with age, sex and ID score is shown in   
Table 1. The two groups were homogeneous with regard to 
both personal and social data and parameters of clinical 
evaluation; no differences were found as to their motor dis-
abilities or nature of the psychopathological disorder. 
All participants (in the experimental and in the control 
group) underwent standard evaluation with the study tools at 
the beginning of the programme (t0), after two months (t1) 
and at the end (after 6 months) of the mini tennis programme 
(t2).  
Participation in the study was voluntary and informed 
consent was obtained with participants or with tutor if   
necessary. Participants and tutors were informed that they 
could withdraw their consent to participate at any time, with 
no negative consequences on their future treatment.  
Description of Mini Tennis 
The mini tennis is a modified form of tennis which has 
been adapted for young children and the disabled. It is 
played using lightweight soft balls and short-handled light-
weight racquets.  
Mini tennis is played in a court half the size of a normal 
tennis court. Younger start playing with soft, large ball then 
move up to modified tennis balls. Racquets start off with a 
small 19" frame before increasing to a full size junior racket. 
The kind of racket should be adapted to the player to ensure 
that the size and weight is appropriate for the players' 
strength. 
The scoring system features shorter games and tie-breaks 
before embracing regular scoring. Balls come in four differ-
ent colours. Red, orange, and green are for mini tennis and 
are low compression to make learning the correct technique 
possible. 
The mini tennis programme was carried out over a 6 
month-period with 3-hour sessions held twice weekly (one of 
which included an actual game of mini tennis); meetings 
were attended in sub-groups of 6 participants per group. 
Each session was conducted by a federal tennis teacher and 
by an athletic trainer. The programme was divided into three 
phases although no strict distinction was imposed: objectives 
and techniques of the three phases often partially overlapped 
during the same session. The objective to be reached during 
the first month of meetings regarded the first two phases 
alone, which were the main goal also during the second 
month of meetings. Over the following months concepts and 
exercises related to these preliminary phases were regularly 
recalled once the third phase themes had become prominent.  
1st phase: exercises to familiarise participants with 
equipment: ball, wooden paddles, racquet.  
2nd phase: development of coordination skills: visuo-
manual, general dynamic and temporospatial skills.  
3rd phase: learning of the basic tennis techniques.  
All training sessions were scheduled in a playful manner.  
Evaluation Instruments and Study Tools 
The following evaluation instruments were administered:  
Assessment and Information Rating Profile (AIRP) [8] in 
its Italian version [9]: this instrument provides a complete 
psychopathological profile and has been purposely studied 
for the evaluation of mental, psychopathological and behav-
ioural conditions in people with intellectual disabilities. 
Some authors of the present study had contributed to the task 
of validating the latter assessment tool. The AIRP in the Ital-
ian version showed a good test-retest reliability and was al-
ready used in clinical studies [10]. 
The Bruininks-Oseretsky Test of Motor Proficiency 
adapted for young adults [11] was used to assess general 
motor ability profile: evaluation of the psychomotor profile 
through variables related to psychomotor age was performed 
for the following areas: visuo manual coordination, general 
movement skills, dynamic balance and coordination. Scores 
were given in terms of age-skills (from 0 to 11).  
The perception of the body scheme was measured by 
means of Vayer’s Body Scheme Test adapted by Pisaturo 
[12] with a final score ranging from 1 to 4. 
Table 1. Study Sample  
 Number  Sex  Age*  ID  Score# 
Experimental Group  12  5 M  27.6±6.7  52.3±3.4 
Control Group  12  7 M   26.9±10.2  51.8±3.7 
*DF,1,23,23; F=0.1; P=0.84  
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The degree of lateral dominance was also assessed, with 
Harris Test of Lateral Dominance [13]: items 2, 8 and 9 se-
lected by Vayer [14].  
Statistical Analysis 
Statistical analysis results relating to the influence of 
mini tennis programme on psychological symptoms, on mal-
adjusted behaviours and self-esteem values were analysed by 
assessing the findings obtained in both experimental and 
control groups with AIRP at times t0, t1, t2. Data obtained 
were studied using multivariate analysis of variance for re-
peated measurements (MANOVA) through the computer 
program SPSS. The same protocol was used to analyse re-
sults of the motor coordination test. Results of the Vayer’s 
Body Scheme Test were examined by means of the Fried-
man’s rank analysis of variance whilst findings from the 
Harris Test of Lateral Dominance were evaluated using the 
Fisher exact test (t0 vs t2).  
RESULTS  
Psychopathological Symptoms  
As shown in Table 2, the total score obtained revealed a 
satisfactory decrease in the experimental group with statisti-
cally significant differences compared to the control group; 
differences are mainly related to the sub-scale anxiety (as in 
Table  3) while no statistically significant differences be-
tween the two groups were observed for the sub-scales 
schizophrenia, depression, adjustment disorder, personality 
problems, somatoform disorders and psychosexual disorders.  
Psychomotor Profile  
Visuo manual coordination increased in the experimental 
group from 7.6±0.8 to 8.2±1.0, while scores for the control 
group were 8.3±2.0 to 8.2±1.2. This difference reached a 
statistical significance (F=6,5; p<0,05 MANOVA DF 2,22). 
No statistically significant differences were found with re-
gard to general movement skills, dynamic balance and coor-
dination.  
Vayer’s Body Scheme Test, provided the following 
scores: Experimental group: T0 3 points (15%), 2 points 
(85%). T2 3 points (60%), 2 points (40%) (chi square=3,9; 
p<0,05, analysis of variance according to Friedman’s ranks). 
Control group: T0 3 points (60%), 2 points (40%). T2 3 
points (60%), 2 points (40%) (no statistical difference).  
Findings of the Lateral Dominance (items 2, 8 and 9 se-
lected by Vayer), revealed a reinforcement of laterality in 
two participants from the experimental group (16.7%), none 
of the control group showed any reinforcement of the lateral-
ity (no significant difference at Fisher exact text). 
DISCUSSION  
Due to the fact that also football needs, obviously, a 
physical activity as mini tennis, the improvement in anxiety 
and in the total AIRP score do not have to be interpreted as a 
consequence of the exercise itself. In order to fully compre-
hend the significance of this finding, it should first be under-
lined that until the introduction of the mini tennis in the re-
habilitation programme, the only sport practised was foot-
ball. However, several participants had taken part in this 
activity with caution as they considered this sport too diffi-
cult and at times problems were caused by the ensuing 
physical contact; probably this activity was subsequently a 
source of frustration and repercussions were not only limited 
to the sport itself. The marked improvement in anxiety 
symptoms (not detected in the control group) may represent 
the consequence of an increased self-confidence of an activ-
ity less frustrating than football.  
Considering the above premises and the novelty of the 
programme, it is easy to see the reason why this type of ac-
tivity was so well accepted. 
An alternative explanation of the improvement in general 
psychopathology and in anxiety in the experimental group 
(and not in the control group), may be related to the positive 
effect on psychopathology of the improvement in the body 
perception. A large literature reported the difficulty in severe 
psychopathological conditions such as schizophrenia, 
autism, anorexia nervosa, to create a “theory of mind” and to 
develop social cognitions [15, 16]. Social cognition refers to 
how people conceive, perceive, and draw inferences about 
mental and emotional states of others in the social world. 
Recently the literature underlined the relationship between 
skills in social cognition and the ability in representation and 
imagination the others [17]. In this perspective a paper indi-
cated that in the imagination of a person performing an ac-
tion exists two distinct biases: a perceptual-mnemonic bias 
due to subjects' visual experience of others' actions and a 
motor bias due to subjects' experience of self-made actions, 
Table 2. AIRP: Total Score (Mean ± SD) 
 T0 T1  T2 
Experimental group  6.5±4.3  5.9± 4.2  5.3±3.7 
Control group  5.8±3.7  5.7±3.9  5.9±4.3  
F=8,2, P<0,05 (MANOVA DF 2,22)  
Table 3. AIRP: Anxiety Score (Mean ± SD) 
 T0  T1  T2 
Experimental group  3.2±1.8  2.8±2.0  2.3±1.3 
Control group  2.8±2.3  2.7±2.1  2.8±2.3 
F=12,1, p<0,01 MANOVA (DF 2,22) 160     Clinical Practice & Epidemiology in Mental Health, 2011, Volume 7  Hardoy et al. 
encouraging them to imagine movements performed by other 
[18]. In the imagination and the representation of others the 
self perception is relevant. The self perception may be also 
relevant in improving the social cognition skill and the psy-
chopathology. Nevertheless, this may only be considered as 
an heuristic hypothesis. 
The improvement reported in the performance of the 
psychomotor profile tests, together with the decreased anxi-
ety and the changes in general psychopathology, are findings 
of considerable importance; a similar improvement in per-
formance may represent the psychosomatic synthesis of a 
global improvement in self-perception.  
In this way, an explanatory hypothesis may be that a 
structured programme with bi-laterality of exercise, repeti-
tion of task not well performed but in a strong motivating 
setting may exert really a valid tool to improve body percep-
tion and self esteem. 
However, several “structural” limits which may have 
considerably influenced the development of the programme 
and its final evaluation were present from the outset. Firstly, 
the advanced age of participants and the presence of well-
established motor schemes learnt through long-term repeti-
tion of gestures; the training required by the mini tennis pro-
gramme was not sufficient to modify these patterns. Sec-
ondly, the limited resources available for the development of 
the programme, together with the small number of partici-
pants and the frequency of sessions.  
In spite of these limitations however, the results obtained 
in the study are definitely encouraging and suggest the po-
tential efficacy of mini tennis as an auxiliary aid in rehabili-
tation programmes, particularly to improve visuo manual 
coordination skills and to boost the participants' self esteem. 
The findings obtained warrant confirmation by further re-
search studies.  
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